(Dedicated to our friend Prof. Oldrich Paleta on the occasion of his 70th birthday in recognition of his outstanding contributions to the area of organofluorine chemistry)
leading to selective formation of a single isomer in contrast to the addition of the n-C 6 F 13  radical. Then, the telomers reacted with allyl acetate yielding R F (C 3 H 3 F 3 ) n CH 2 CH(I)CH 2 OCOCH 3 (n=1, 2 ) in 50-80% yields. The third step consisted of a deiododeacetatization of these iodo-acetates into R F -(C 3 H 3 F 3 ) n CH 2 -CH=CH 2 (C,n) giving 50-80 % yields. All the intermediates were characterized by 1 H, 19 F and products by (Table 1 ). Various ways of initiating the telomerization were investigated. The photochemical or thermal addition of HBr or CF 3 I to TFP yielded exclusively CF 3 CH 2 CH 2 Br or CF 3 [CH 2 CH(CF 3 )] n CH 2 CHICF 3, respectively. Low et al. 4 investigated this reaction under UV radiation at various temperatures and obtained a mixture of normal and reverse isomers for the monoadduct. They observed that a higher proportion of products of reverse addition was formed at higher temperatures and the formation of higher adducts at ca. 175 °C. In addition for other transfer agents, diiodoperfluoroalkanes, silanes, phosphonates, disulfides react with TFP, yielding the monoadduct predominantely (Table 1 ) [5] [6] [7] [8] [9] [10] [11] [12] .
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3 Insert Table 1 Pertinent studies of TFP telomerization were performed by Russian teams using initiation with a peroxide or -rays (Table 1) . Terentev et al. 9 studied the cotelomerization of TFP with 2-methyl-1,3-dioxolane and obtained cyclic telomers accompanied by rearrangement of transient radical intermediates by 1,5 -H migration.
Zamislov et al. 13 used C 1 -C 4 alcohols as telogens in TFP telomerization under γ-irradiation to get different fluoroalcohols. Vassileva et al. [14] [15] [16] [17] [18] [19] used different telogens such as C 6 H 5 CH 2 Cl, CBr 4 , CHBr 3 , CH 2 Br 2 (but not CHCl 3 and CBrCl 3 ) with the initiating system Fe(CO) 5 -DMF or hexamethylphosphoramide (HMPA) ( Table 1 ). In the presence of Fe(CO) 5 -DMF, a radical mechanism was proved to take place and chain transfer constants of the telogens involved in telomerizations were determined. Keim et al. 16 studied the transition-metal-catalyzed C-C coupling reaction of TFP with CCl 4 The aim of this work is to synthesize and to characterize 3,3,3 -trifluoroprop-1-ene telomers (mostly mono-and diadducts) with perfluoroalkyl iodides R F I (R F =n-C 6 F 13 or (CF 3 ) 2 CF) and their further modification to obtain new highly fluorinated monomers.
The structure of the synthesized products, their main properties and telomerization mechanism were also studied.
II.RESULTS AND DISCUSSION

II-1) Telomerization of 3,3,3-trifluoroprop-1-ene (TFP)
Any radical telomerization requires radicals; in this study, the TFP telomerization involves various initiating systems (thermal, photochemical (UV), radical, metal complexes) and a perfluoroalkyl iodide R F I (preferably n-C 6 F 13 I and i-C 3 F 7 I) as the telogen (or chain-transfer agent) as shown in Scheme 1. Table 2 .
(Insert Table 2) The product mixture was analyzed by GC and, after distillation, the fractions were characterized by 1 H, 19 F and 13 C NMR. The yield of mono-(n=1) and diadducts (n=2), of normal and reverse-addition product ratios as a function of reaction conditions are also shown in Table 2 .
The most suitable initiators were: di-tert-butyl peroxide (DTBP) and 2,5-bis(tertbutylperoxy)-2,5-dimethylhexane (Trigonox101). The yields (Y) of the diadducts were higher than 65 % for R 0 =0.5 and of monoadducts higher than 50 % for R 0 =1.4.
The structure of the telomers and the mechanism of radical telomerization of TFP were proved by NMR analysis. The NMR characteristics are detailed in the Experimental part.
19
F NMR spectrum of n-C 6 F 13 [CH 2 -CH(CF 3 )]I as an example of monoadduct is shown in Fig.1 .
(Insert Figure 1) There was no signal at -59 ppm, assigned to CF 2 I end-group of the reacted telogen.
Two peaks were observed in the range from -67 to -72 ppm. The first one, at -67.2 ppm (b, CF 3 of TFP), is related to the reverse addition (only 4.5 mol %). The major product (a, CF 3 of TFP at -70.2 ppm) has a structure with a normal addition (95.5 mol %). All other signals are assigned to the n-C 6 F 13 group of the telogen. The expected signal at -81.5ppm (t, J=9.5 Hz) is assigned to the α CF 3 of n-C 6 Interestingly, the reverse monoadduct was not produced from i-C 3 F 7 I giving a more electrophilic and bulky perfluoroisopropyl radical, which hence reacted selectively at the CH 2 of TFP (more "nucleophilic" and less hindered than the =CH site).
The NMR spectra of TFP diadducts of the n-C 6 F 13 I telogen and those of (CF 3 ) 2 CFI are described in Experimental part (Runs 2, 7 and 8, Table 3 ) and DEPT
13
C NMR spectrum of (CF 3 ) 2 CFCH 2 -CH(CF 3 )I monoadduct is illustrated in Fig. 2 .
(Insert Figure 2) 
Mechanism of TFP telomerization
Two alternatives of the the mechanism can be proposed: the first one is the classical mechanism of telomerization in which the R F CH 2 -CH(CF 3 )  radical produced may undergo either telogen transfer or initiate the propagation of TFP. In the latter case, the reverse addition product can be formed in the propagation step (Scheme 2).
(Insert Scheme 2)
However, a stepwise mechanism may operate in which R F CH 2 -CH(CF 3 )I formed by R F I transfer acts as a telogen in further telomerization of TFP as shown in Scheme 2. .
To avoid such an undesired transformation, we chose AIBN as the initiator added 27 . In this case, no exotherm was observed and the GC yield increased up to 80-82 wt% or 75 wt % after distillation. The main results are presented in Table 3 .
(Insert Table 3 )
The structure of different iodo-acetates was studied by For the diadduct, 1H NMR spectra are more complex due to a new multiplet in the range of 1.6-1.9 ppm (*C-CH 2 -C*).
The
19
F NMR spectra are similar to those of the starting telomers.
II-3) Synthesis of fluoroallylic monomers CH 2 =CH-CH 2 (C 3 H 3 F 3 ) n R F
As described previously [27] [28] [29] , fluorinated allyl monomers C,n can be obtained by deiododeacetatization reaction from B,n (Scheme 4) F NMR spectra are similar to those of corresponding telomers and some of them were already discussed. The details of these spectra are presented in Experimental.
III.CONCLUSION
This work described the synthesis of four new highly fluorinated telomers based on 3,3,3-trifluoroprop-1-ene (n=1 and 2) and their functionalization to obtain allylic monomers containing TFP unit(s), by a three step-reaction for further applications. The first step involved a simple bulk addition of perfluoroalkyl iodide R F I (R F =n-C 6 F 13 or i-C 3 F 7 ) onto TFP and showed that DTBP at 150 °C was a suitable initiator to get 50-60 % yield for n=1 or 2 depending on the R 0 ratio. For n-C 6 F 13 I as the telogen, both normal and reverse additions took place, but no reverse addition product was obtained with i-C 3 F 7 I. The second step involved radical addition of R F (C 3 H 3 F 3 ) n I onto allyl acetate using AIBN initiator added portionwize. The thermal rearrangement was not observed,
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and the yield was satisfactory (50-80 %). In the third step, the deiododeacetatization took place to produce allylic fluorine-containing monomer in 50-80% yield. All the compounds synthesized were characterized by GC and 
IV-2) Apparatus
After reaction and evaporation of the solvent, the product mixture was analyzed by gas chromatography (GC) using a Delsi apparatus (model 330) equipped with a SE Table 3 .
Characteristics of the products
Run 1, 
IV-3b) Synthesis of R F (C 3 H 3 F 3 ) n -CH 2 CH(I)CH 2 OCOCH 3
In a 250 ml three-necked round-bottom flask equipped with a double condenser and a thermometer were introduced a certain amount of monoadduct or diadduct produced in the previous reaction and a 1.2-fold excess of allyl acetate. Then, the mixture was observed. After 10 h, the reaction was stopped; the crude product was cooled to room temperature, filtered and analyzed by GC. The reaction mixture was distilled to purify the iodo-acetate. The obtained characteristics are shown in Table 3 .
Characteristics of the products
Run 3, Table 3 ; n-C 6 
IV-3c) Synthesis of R F (C 3 H 3 F 3 ) n -CH 2 CH=CH 2
Zn dust was activated with 1.2 g of a mixture of acetic acid/acetic anhydride (1/1), 40 ml of CH 3 OH was added and they were introduced into 250 ml two-neck round-bottom flask with a reverse condenser and magnetic stirrer. The temperature was increased to 65 °C while stirring. The iodo-acetate prepared in Run 3, Table 3 (60.05 g, 0.094 mol) in 30 ml MeOH was added dropwise under reflux to a Zn slurry within 3 h with vigorous stirring and then the reaction mixture was stirred for 2 h. A colourless product was obtained. The Zn complex was filtered off, the filtrate was diluted with CH 2 Cl 2 (1/1 vol.) and washed with 10 % HCl aqueous solution (100 ml) and washed again with distilled water. The organic phase was added dropwise to anhydrous MgSO 4 under stirring to eliminate traces of water, filtered and twice distilled ( Table 3) .
Characteristics of the products
Run 5, Table 3 ; n-C 6 6,6,7,7,8,8,9,9,10,10,11,11,11-tridecafluoro-4-(trifluoromethyl) 
